introduction
Kayu Sugi, known as Miswak or chewing stick is used as teeth cleaning tool in many regions in the world especially in Muslim predominant areas. It is made from the roots or twigs of Salvadora persica tree. The World Health Organization 1 has recommended and encourages the use of Kayu Sugi as an effective alternative tool for oral hygiene.
The use of Kayu Sugi, when preceded by professional instruction has been shown to be more effective than toothbrush in reducing plaque formation and gingivitis. 2 The observational study on Sudanese volunteers 3 showed that Kayu Sugi users demonstrated better periodontal status as compared to toothbrush user. Besides, the Kayu Sugi users were also found to present with lower salivary level of Streptococci species 4 and Actinobacillus actinomycetemcomitans 5 in comparison to the toothbrush user.
Due to its long history of usage as a natural tooth brush and many positive findings were reported on the Kayu Sugi users especially concerning its effects in reducing gingivitis and some oral pathogens, 2-5 many researches were carried out the extract of Kayu Sugi. A numbers of in vitro studies had reported on the antibacterial properties of the Kayu Sugi extract on some cariogenic bacteria and periodontal pathogens, [5] [6] [7] thus suggesting another potential antibacterial agent suitable to be added in the oral health products.
Based on its antibacterial properties, Kayu Sugi extract was included in many oral health products such as toothpaste and mouthwash in an attempt to inhibit bacterial growth and thus slowing down the process of plaque formation. Although in vitro studies had shown the antibacterial properties of the Kayu Sugi extract, there were very few studies, if any that look at the effectiveness of Kayu Sugi extract added in oral health products especially toothpaste in hindering plaque formation. Hence, the objective of the study was to compare the effect of the toothpaste, Thirdty six 36 subjects who were the students of School of Dental Sciences USM volunteered for the study. Their ages were ranged from 20-to 25-year-old and comprised of 31 ladies and 5 gentlemen. The inclusion criteria were as follows: a) subjects with intact periodontal tissues which means free from calculus, gingivitis and periodontal diseases; b) subjects without any prosthodontics or orthodontics appliance; and c) subjects were non smokers.
Two types of toothpastes, with and without Kayu Sugi extract were provided. Double blinding method was employed in the study where both operator and subjects did not know the type of toothpaste used in each visit.
Data collection procedures were carried out in two sessions where three days washout period applied in between the sessions. The washout period was where the subjects were instructed to use their normal oral hygiene method. In the first session, disclosing agent was applied to the entire teeth and the subjects were polished using the toothpaste until the disclosing agent was not visible. Plaque score measurement were carried out at the following scheduled periods: a) after one hour (measurement on first quadrant); b) after two hours (measurement on second quadrant); and c) after four hours (measurement on third or fourth quadrant). The subjects were not allowed to eat, drink or rinse during this four hours period. The procedures were repeated in the second session with the other provided toothpaste.
Plaque score measurements were carried out by single operator using mouth mirror and periodontal probe. Five teeth from each quadrant were selected which were central incisor, lateral incisor, canine, first premolar and second premolar. The plaque score measurements were carried out on facial and lingual/palatal surfaces of the tooth by running the probe on the cervical areas. The plaque score were recorded as absent (code 0) and present (code 1). The overall teeth surfaces evaluated in each variable were 360 surfaces.
The data analysis was carried out using SPSS version 12.0 (SPSS Inc., Chicago, IL), where Pearson's Chi-square test was used to assess the significant of an association between proportion of plaque accumulation after polishing using toothpaste, with and without Kayu Sugi extract.
result
From the 36 selected subjects, the overall of 720 teeth surfaces were observed for plaque formation at each plaque evaluation time namely one hour, two hours and four hours. Details of the descriptive statistics of the study are shown in table 1, and the frequency of plaque for tooth paste are shown in table 2.
The proportions of plaque formation after polishing between toothpastes, with and without Kayu Sugi extract was not significantly different at one hour (P = 0.110), two hours (P = 0.328) and four hours (P = 0.823). Therefore, there was no significant association between polishing using toothpaste, with and without Kayu Sugi extract and plaque formation. The use of toothpaste as a vehicle in carrying chemical adjunct is widely established. 8 A wide range of chemicals especially antibacterial agents 9 including Kayu Sugi extract have been added in toothpaste as an attempt to produce a direct inhibitory effect on oral pathogens and thus preventing plaque accumulation.
However, in the present study, when we compared the effect of polishing using toothpaste, with and without Kayu Sugi extract for their effect on plaque formation, we found that the difference was not significant.
Since there was no similar study regarding the effect of toothpaste containing Kayu Sugi extract on plaque formation, the comparison of the result cannot be made. However, many other studies were carried out regarding the effect of toothpaste containing other chemical adjunct on their effect on the plaque formation. The study on tooth paste and extract containing herbal, [10] [11] [12] [13] amine fluorides, 14 sodium fluoride or stannous fluoride 15 and triclosan 16, 17 were failed to prove the superiority of the tested toothpaste as compared to the control. On the other hand, there were also studies indicated the toothpaste containing stannous fluoride, 18 salivary substitutes 19 and chlorhexidine mouth rinses 20 had better prevention in the plaque formation in comparison to the control materials.
Although many in vitro studies had proved the antibacterial capability of the Kayu Sugi extract 6,9 its capability, especially when carried in toothpaste for inhibiting oral pathogen is questionable/doubtful. As in our study, we found that the plaque formation was equal in the subjects who polish using toothpaste either with or without Kayu Sugi extract, where the plaque formation should be less in the subjects who used toothpaste with Kayu Sugi extract, since its has the antibacterial properties.
The possible reason for the ineffectiveness of the adjunct added in toothpaste in inhibiting bacterial or plaque formation is may be due to the clearance effect of the saliva. The Dawes model of oral clearance stated that the extraneous component of saliva such glucose can be cleared by half after 2.2 minutes if the unstimulated flow rate is 0.3 mL/minute. 21 With the high efficiency of the oral clearance of the saliva, the only possible way for chemical adjunct from toothpaste to stay in the mouth is by their ability to bind to oral tissues. However some chemical adjuncts such as stannous fluoride and chlorhexidine somehow had the ability to bind with oral tissue. 22 Hence, may be explained the reason why some study showed that certain toothpaste (containing fluoride or chlorhexidine) showed superiority in preventing plaque formation.
From the present study, we concluded that when polishing with toothpaste containing Kayu Sugi extract, the effect of preventing plaque formation of this material is not significantly better than the one without the extract.
The study of Kayu Sugi extract into the reduction of dental plaque have been studied from many point of views using modern scientific methods such as local and clinical, 2,3,10,12,23 microbial [4] [5] [6] [7] 23 and chemical effects. 8, 9, 22, 23 However, so far, there is no study have been done in the mechanisms of the reduction of dental plaque by molecular point of view. Based on this fact we suggest to further study in the relation of the mechanism of plaque reduction from the point of molecular perceptions acknowledgement We would like to express our thanks to all the volunteers that had participated in this study and all staff in Hospital USM Dental Clinic, School of Dental Sciences, Universiti Sains Malaysia for their help and support. This elective study is granted by the short term grant of Universiti Sains Malaysia. 
